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Remestemcel -L: Allogeneic Cell Product

A Comprises culture-expanded mesenchymal stromal cells
(ceMSC) isolated from bone marrow of healthy adult donors

A Cells are hypo-immunogeneic and do not require tissue
matching

A Off-the-shelf product readily
available to treat patients




Remestemcel
Chain Overview
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-L Manufacture and Supply

Stage 1. Donor Cell Bank

Bone Marrow Aspirate

Isolatlon and Purification

<?'.3_-;*fi Cell Expansion

f‘fi Donor Cell Bank
+{ ]

Stage 2. Drug Product

L
| &7
= | _
o= Cell Expansion
==y Final Product

QC Testing and
& Lot Release

Stage 3. Secondary Packaging
and Distribution

|\ Storage and
JU Distribution




Well Established Donor Program with
Evaluation for Suitablility and Safety

A Pre-screening and blood testing undertaken up to a week
prior to donation to check full infectious disease profile

A Donors must meet requirements for Good Tissue Practice
as well as additional criteria, such as body mass index,
age, and bone marrow cell count

A Screening process is to prevent introduction of
communicable diseases and additional measures reduce
variability in cell attributes
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Stage 1: Starting Material and Donor Cell
Bank

Manufacturing

Starting material ——| Bone marrow aspirate (BMA)

Isolation of Nucleated BM cells
(INBMC)

Culture expansion and 2 x
passaging (A P2)

Harvesting, formulation, filling and
cryopreservation

Donor Cell Bank —— Donor Cell Bank
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Stage 2: Drug Product

Manufacturing

Starting material ——| Bone marrow aspirate (BMA)

Isolation of Nucleated BM cells
(INBMC)

Culture expansion and 2 x
passaging (A P2)

Harvesting, formulation, filling and
cryopreservation

Donor Cell Bank —— Donor Cell Bank

Thawing

Culture expansion and 3 x
passaging (A P5)

Drug Substance — Harvesting of cells

Formulation, filling, and
cryopreservation

Drug Product — remestemcel-L
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In Process Controls (IPC)

Manufacturing IPC

Starting material ——| Bone marrow aspirate (BMA) = Nucleated cell count (Viability)

Isolation of Nucleated BM cells

(INBMC)
Cell count (Viability)

Culture expansion and 2 X | g
passaging (A P2)

Harvesting, formulation, filling and | Cell count | | o
_ “ L Sterility
cryopreservation (Viability)
Donor Cell Bank —— Donor Cell Bank
Thawing

Culture expansion and 3 x -
passaging (A P5)

Drug Substance —— Harvesting of cells —

Cell count (Viability)

Formulation, filling, and
cryopreservation

Drug Product — remestemcel-L
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Quality Control Release Testing

Manufacturing IPC Release Testing
Starting material ——| Bone marrow aspirate (BMA) |« Nucleated cell count (Viability)
Isolation of Nucleated BM cells | e
(INBMC) < Sterility
Cell count (Viability) Mycoplasma
Culture expansion and 2 x < Endotoxin
passaging (A P2) Potency and activity
_ _ - Identity-Phenotype
Harvesting, formulation, filling and | C\(/e_ll l;:_(?_unt - Sterility Karyology
cryopreservation (Viability) Appearance
Donor Cell Bank — Donor Cell Bank . Adventitious agents
Thawing )
: _ Cell count
Cu”u;i:;(p;ns&n Sg;j 3x [ Cell count (Viability) Viability
g i Potency
Drug Substance —— Harvesting of cells < Activity
— Endotoxin
Formulation, filling, and Sterility Phenotype
cryopreservation Mycoplasma A Sterility
for release ppearance
Drug Product — remestemcel-L ( ) Residuals
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Stage 3: Secondary Packaging and

Distribution

Bulk Shipping to

Distribution Partners

A Once manufactured and
packaged, the product is
held at distribution centers
until requested by a treating
hospital

Shipping

to Hospitals Patients
A Upon request, vials are A Product stored up to 4 years
shipped to sites in Cryoport under cryo-storage
Express® Standard Liquid conditions
Nitrogen Dry Vapor EXP-6 A Hospitals have protocols
Shipper and formulary guidelines

A Staff trained in handling,
thawing, and administrating

Carton Containing 1 vial Carton Containing 4 vials
Single-Use Vial Single-Use Vial
(= 25 x 10° ce-MSCs (= 25 x 10° ce-MSCs

in 3.8 mL) in 3.8 mL)
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Pathophysiology of aGVHD |,
MoA of Remestemcel -Lin aGVHD and

Potency Assay and Relationship to
Clinical Outcomes

Silviu Itescu, MD
Chief Executive Officer
Mesoblast, Inc.
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Remestemcel -L: Novel Cellular Therapy with
Multi -Modal Anti  -Inflammatory Mechanism of
Action

A Modulates and turns off excessive immune response to foreign
tissues, autoantigens or infections, allowing resolution and
recovery of healthy tissues

4 Remestemcel-L 1s indicated for the treatment of )

acute Graft versus Host Disease (aGVHD) in pediatric patients,
when aGVHD has failed to respond to treatment with systemic
\_ corticosteroids. y,




Pathophysiology of Acute GVHD

PHASE 1

Host Tissue Damage
by BMT Conditioning
A

PHASE 2
Immune Cell Activation
& Cytokine Storm

PHASE 3
Inflammation and End
Organ Damage
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Conditioning
regimen,
chemotherapy,
or radiation

Tissue
Damage

\ 4

A
Macrophage Activation of
input to cytokine p=» CD4 T-cells
storm ]

l IS
Macrophage

Cytokine Storm

|}

TNF, IL-1, IL-6
IFN4, IL-2, IL-12, IL-21, IL-22, IL-23
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Immunomodulatory Activities of
Remestemcel -L in Response to Inflammation

TNF IL-1 IL-6

\

CCL2

| .@

NF- /

phospho-NF- B
Remestemcel-L

IL-10




Remestemcel -L Inhibits Production of Inflammatory
Cytokines TNF a and Lymphotoxin, But Not T -Cell Derived
IFN g
Unstimulated : Activated : Activated : Activated
PBMC | PBMC | PBMC + : PBMC +
6000 - I I Remestemcel-L 1 Remestemcel-L
: : Lot 1 : Lot 2
| | |
PBMC 4000 - | | -
Cytokine : : :
Secretion : : :
(pg/ml) 2000 - | I I
: I : :
0 : ' ' | = ' BEN  omm
R éQ o\o'i'\o Qé* !& éQé o Qe*\ L é& o\o'i'\o \Q‘\*\ L é«é 6@_‘3{‘ \qe;\
& & & &
O ) O O

PBMC = peripheral blood mononuclear cells
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TNFR1 Knock -Downin Remestemcel -L Results In

Inhibition of NF - B Activation in Response to TNF
350 - 1 -
300 - 0.9 -
0.8 -
250 - 0.7 - _
. Phospho 0.6 - _
TNFR1 2% - NF-kB/ o5 -
(pg/ml) 150 - N Total  ,, . i
NF-kB W
100 A 0.3 A
0.2 -
50 - 01 4
0 - 0 1 1 1
Neg 5 10 20 100 500 TNFU * S I B -
Cont Neg Cont 10 20 100 500

TNFR1 siRNA (pmol) TNFR1 siRNA (pmol)
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TNF  Activation of MSC Mediates Nuclear
Translocation via TNFR1 Signaling

A shRNA-mediated silencing of TNFR1 in human bone marrow
derived MSC inhibits nuclear translocation of NF- B p65

MSC-pLVemp _ MSC-TNFR1i MSC-TNFR2I

NF-kB p65
Nuclei

1. Dorronsoro A, et al. Eur.J. Immunol 44: 4801 48 (2014)
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Control

Negaﬂve

20

100 500

TNFR1 siRNA (pmol)



TNF

NF B-Dependent

M-CSF
(pg/mL)
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Induces Remestemcel -L to Secrete

TNFa (ng/ml) at 72 Hours

M-CSF

3000 -
2000 -
M-CSF
(pg/mL) T
1000 - T
10 20

0
TNFa (10 ng/ml) Negative 5
Control

100 500
TNFR1 siRNA (pmol)




TNF IL-1 IL-6

\

TNF

v

TNFR1

N T

NFR1 -Dependent CCL2 Production by
Remestemcel
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-L Results in M1 to M2 Macrophage
Polarization, Induces IL -10 Production

6 -
IL-10

CCL2 (fold change

NF- B

IDO o 0
Remestemcel-L Monocytes
rHu-TNFa

Remestemcel-L -

2 -

VS 4 -
Monocytes
. +TNFa)

anti-CCL2

CD14+ Monocytes
+ Remestemcel

5.59

+ +
+

+ +
+ + + +



Inhibition of T Cell Proliferation is an
Measurement of

TNF IL-1 IL-6

NF- B Q
COX-
-/O ID

phospho-NF- B
Remestemcel-L

Remestemcel

100 -

80 -

T Cell
Proliferation 60
(%EdU

Incorporation) 40 -

20 -

0

Activated 1 Activated
PBMC +

PBMC

721

Donor 1
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In Vitro
-L Bioactivity

Dono

Activated
PBMC +

Activated
PBMC +

r2 Donor 3

IRemestemcel-L'Remestemcel-L! Remestemcel-L

12.8

1

6.6
3.3
0.6 i
—
0 5:1 10:1 5:1

PBMC:MSC

9.1
1.1
10:1 5:1 10:1
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Matrix -Based Approach for Developing
Remestemcel -L Potency Assays

A Matrix-based approach necessary to assess potency given
Remestemcel-L 6 s mul MoAmod al

A Consistent with FDA guidance
A Two assays comprised of:

A Qualitative bioactivity assay

A Quantitative measurement of a cell surface receptor for a
principal inflammatory cytokine
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Establishment of Potency Assays and Use of Clinical

Program to Understand Relationship Between
Remestemcel -L MoA and Critical Quality Attributes

A TNFR1 is upstream of NF-kB signaling and secretion of

Immunomodulatory cytokines and can be determined
guantitatively

A Inhibition of IL-2RU on activated PBMC selected as qualitative
bioassay as it Is early marker of T-cell activation

A Clinical program helped us to understand and define optimal
levels of potency assay measures based on clinical outcomes
In patients with SR-aGVHD



CC-25

Clinical Development Program Informs
Evaluation of Product Potency Across Changes
In Manufacturing

Manufacturing Enhancements

that Optimized Process
including limitation of maximum trypsinization time

7 Protocol 280 RCT )

(Adult and Pediatric

SR-aGVHD)
\ 2006-2009 )
EAP 275
(Pediatric SR-aGVHD)
2007-2015

Study 001 Phase 3
(Pediatric SR-aGVHD)
2015-2018
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Product Manufactured with Optimized
Process has Higher Mean TNFR1 Levels and_
Less Variability in Inhibition of IL -2R A

Distribution of Mean TNFR1 Distribution of Mean IL-2Ra Inhibition
30% { Original 30% { Original
20% - 20% -
10% - 10% -
0‘% i ——T 0(% o

30% 4 Optimized 30% 4 Optimized

20% -
10% -
ESS—————————— 0% -

Original—r—w®—3——— o o Original
Optimized — . Optimized

20% -
10% -

0% -

Mean TNFR1 Mean IL-2Ra Inhibition
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Manufacturing Improvements Resulted In
Improved Potency Quality Attributes

A Enhancements in manufacturing process made in 2009
resulted in increased TNFR1 expression and IL-2RU inhibition

A Products with improved potency through development used in
successive trials for SR-aGVHD

Dates of
Product TNFR1 (SD) IL-2RU (SD) Viability (SD)
Manufacture (pg/mL) (% inhibition) (%)
Protocol 280 (N=163) 2006-2008 206 (45) 65 (11) 92 (3)
EAP 275 (N=241) 2006-2009 241 (55) 69 (11) 90 (4)

Phase 3 Study 001 (N=54) 322 (56) 81 (7) 85 (5)
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Improved Manufacturing Process Associated
with Improved Response and Survival

TNFR1 (SD) IL-2RU (SD)

(pg/mL) (% Inhibition) Day 28 OR Day 100 OS
Protocol 280 (N=163) 206 (45) 65 (11) 58% 52%
EAP 275 (N=241) 241 (55) 69 (11) 65% 66%

Phase 3 Study 001 (N=54) 322 (56) 81 (7) 70% 74%




Product Attributes Demonstrated
Relationship to Clinical Performance
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TNFR1 (SD) IL-2RU (SD)
All Patients (pg/mL) (% inhibition) Day 28 OR Day 100 OS
Only Original process (N=348) 213 (32) 56 (25) 63% 58%
Only Optimized process (N=92) 331 (39) 79 (6) 70% 75%
P-value < 0.0001 < 0.0001 0.2643 0.0026

P-value for Mean TNFR1 from t-test;p-val ue f or Day 28 OR and Day 100 OS from Fisher

0s

Exact

test.



Product Made with Optimized Process Provides
Survival Benefit in Pediatric EAP 275 and Study 001

EAP 275
N=70 (single lot)

1 1
Optimized
0.8 A 0.8
——=EAAAAE
Original
0.6 A 0.6
Survival
Probability
0.4 - 0.4 -
0.2 - 0.2
Optimized (14 14 14 11 11 7
Original |56 48 34 30 27 18
0 1 1 1 1 1 0
0 20 40 60 80 100

Log-rank p-value

Days Since First Dose of Remestemcel-L
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Phase 3 Study 001 / 002
N=54

Days Since First Dose of Remestemcel-L

11
Optimized
L P
54 53 51 47 44 42 39 39 39 28
20 40 60 80 100 120 140 160 180
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Phase 3 Study 001: Optimized Product Demonstrates

Intra -Donor Consistency of High -Level Expgession of
TNFR1 and High  -Level Inhibition of IL -2R A
400 - 100 -
350 - 30
300 - l
TNFR1 250 - IL-2RU 60 -
(pg/ml) 200 1 (% inhibition)
150 - 40 -
100 - 50
50 -
0' | I | T | | | | T 0_ I I I I I 1 I I T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Lot # Lot #

Single Donor
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Remestemcel -L Bioactivity /In Vivo In Study 001.:

Inhibition of IL ~ -2R A Expression /n Vitro is Associated
With /n Vivo Reduction of Activated CD4+ T Cells

50 -

% Change in
CD3+CD4+CD25+HLA-DR+
(Baseline to Day 28) 50 -

R?=0.38,p =0.04

-100-

% IL-2RU Inhibition in vitro

Dots represent individual lots
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Revision of Specifications 0 Potency and
Activity

A Aligned with product manufactured in Study 001
A Understanding of manufacturing consistency and controls
A Understanding and knowledge from clinical outcomes data

Ensures that Commercial Product lots will reflect those

used in Pivotal Study 001
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Manufacturing Process for Remestemcel -L
IS Well Considered, Consistent, and Robust

A
A

Robust process using well defined release criteria

Product attributes have a demonstrated relationship to clinical

performance of specific DP lots

A Survival outcomes have informed determination of TNFR1
specification

A IL-2RUinhibition in vitro associated with in vivo reduction of immune
activation

Optimization of product manufacturing resulted in greater potency and
Improved clinical outcomes over time

CQAs sufficient to ensure manufacturing process consistently produces
remestemcel-L lots of acceptable quality
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BACK UP SLIDES SHOWN



Regression Analysis Shows TNFR1 Level e

Significantly Correlated with Day 180
Survival

Pr > Chi Sq
Disease Severity

(Baseline GVHD Age IL-2Ra
Analysis Population Grade) (pediatric vs. adult) Inhibition

All patients (N=374) 0.0658 0.1457 0.0303 0.2215

Patients exposed to a single
product lot (N=77) 0.5761 0.6501 0.0027 0.5313

= TNFR1 level was the variable most strongly associated with Day 180 Survival,
irrespective of patient age or disease stage

Note: patients in protocol 275 who did not have follow-up through = 180 days are excluded from this analysis
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